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The relation between the low energy constants appearing in the effective field theory description of 
the AA'^ — >■ A'' A*' transition potential and the parameters of the one-meson-exchange model previously 
developed are obtained. We extract the relative importance of the different exchange mechanisms 
included in the meson picture by means of a comparison to the corresponding operational structures 
appearing in the effective approach. The ability of this procedure to obtain the weak baryon-baryon- 
meson couplings for a possible scalar exchange is also discussed. 
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I. INTRODUCTION 

The use of effective field theory (EFT) approaches 
provides a systematic way of handling nonperturbative 
strong interaction physics. In particular, it is appeal- 
ing for the description of the short-distance physics of 
baryon-baryon interactions. 

The EFT for the nonleptonic weak \AS\ = 1 AA^ inter- 
action, which is the main responsible for the nonmesonic 
decay of mostly all hypernuclei was first formulated in 
Refs. [1] and [2]. While the authors in p] constructed the 
effective theory by adding to the long-ranged one-pion- 
exchange mechanism (OPE) a four-fermion point inter- 
action, coming from Lorentz four- vector currents, Ref. [2] 
added the K- exchange mechanism (OKE) to the inter- 
mediate range of the interaction, as well as additional 
operational structures to the short range part of the tran- 
sition potential. These structures result when all possible 
operators compatible with the symmetries fulfilled by the 
weak I A 5 1 = 1 AA^ interaction are considered. The lo- 
cal operators governing short distance dynamics in any 
EFT appear in the Lagrangian multiplied by low energy 
constants (LECs), which have to be determined by a fit 
to the available experimental data. Although neither the 
amount nor the quality of hypernuclear weak decay data 
is comparable with the wealth of information available 
in the nonstrange sector, these data are enough to fairly 
constrain the lowest order LECs. In order to provide a 
higher order description of the weak 4-fermion interac- 
tion, and therefore, a deeper understanding of the fun- 
damental dynamics involved, more and better data are 
needed, or in their absence, a mapping to successful one- 
meson-exchange (OME) models can be performed. Un- 
derstanding these low energy constants in terms of phys- 
ical ingredients of the OME models, as masses, strong 
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form factor parameters and couplings of pseudoscalar 
and vector mesons to baryons, is called resonance sat- 
uration [3] and it is the aim of the present manuscript. 

The present work is partly motivated by the possible 
presence of an isoscalar spin independent central transi- 
tion operator in the weak decay mechanism, and its rele- 
vant role in the prediction of some hypernuclear decay ob- 
servables [2] [JJ [S] . This operational structure would map 
a scalar cr— meson resonance in the traditional meson- 
exchange picture. The fact that the cr does not belong 
to the ground state meson octet has prevented its in- 
clusion in many OME treatments of the weak transition 
amplitude. Some works, however, have included the phe- 
nomenological exchange of a correlated 2-7r (and/or 2-p 
pair) state coupled to a scalar-isoscalar channel, under- 
stood as a cr resonance [7HTU]. and pointed out its rele- 
vance to determine the strength of some particular transi- 
tion amplitudes. The publication of new accurate data on 
hypernuclear decay observables during the last five years, 
makes it timely to revise the calculation of Ref. |2] , and 
explore the feasibility of the EFT approach to constrain 
the weak baryon-baryon-sigma coupling constants. 

To facilitate the reading of the present manuscript, and 
although the EFT formalism as well as the OME one were 
developed and presented elsewhere, we choose to include 
here an schematic overview of basics, together with the 
final relations governing the weak dynamics according to 
each one of the approaches. 

II. THE MESON EXCHANGE POTENTIAL 

The A hyperon decays in free space through the non- 
leptonic weak decay modes A — >■ rnr'^ and A Ptt", 
with an approximate ratio of 36:64. This mechanism 
is highly suppressed in the nuclear medium, since the 
momentum of the nucleon in the final state is not large 
enough to access unoccupied states above the Fermi en- 
ergy level. However, hypernuclear systems decay, pre- 
cisely due to the presence of surrounding nucleons, by 
means of single-, Fijv = AA^ NN, and multi-nucleon 
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FIG. 1: Non-strange (a) and strange (b) meson-exchange 
contributions to the AN— >NN weak transition potential. A 
weak insertion is indicated by the empty square, while a filled 
square stands for a strong interaction vertex. 



where q = Pi — is the momentum carried by the pion 
directed towards the strong vertex, g = ^nn,, the strong 
coupUng constant for the NNtt vertex, /i the pion mass, 
Ms (Mw) the average of the baryon masses at the strong 
(weak) vertex, and A — At^tIt^ and B — Bt^tIt^ the 
isospin operators containing the weak parity-violating 
and parity-conserving coupling constants. 

The 1] and K exchanges, whose strong and weak ver- 
tices are again explicitly given in Appendix [X] can be 
obtained from Ec^. (2.1) by making the replacements: 



g ffNN^ , M 'TiiM ^ ^ ' B ^ B.^ 



in the case of T^-exchange, and 



induced decay mechanisms. Recently, the detection of 
two nucleons in coincidence in the final state [TTHT3] has 
allowed a more reliable extraction not only of the total 
nonmesonic decay rate, but also of the ratio between the 
neutron induced process (An — >■ nn) and the proton in- 
duced one (Ap — )■ np), F^/Fp [T31[TS]. The analysis of 
the data points out that, in order to isolate the physical 
region where medium effects and multinucleon induced 
processes are minimal, one needs to study the energy 
and angular correlated spectra for the particles detected 
in the final state, instead of looking at the absolute values 
for the partial and total decay rates. Additionally, exper- 
iments performed with polarized hypernuclei, provide us 
with a measure of the asymmetry in the angular distri- 
bution of protons in the final state, asymmetry that can 
be understood from the interference between the parity- 
conserving (PC) and parity-violating (PV) weak ampli- 
tudes. The explicit expressions for the different decay 
rates, as well as the PV asymmetry, can be found in the 
original reference pjBJ. 

Traditionally, and in analogy with the strong NN in- 
teraction, the one-nucleon induced decay mode, AA^ — 7> 
NN ^ has been described by a one-boson-exchange model, 
according to which, a pion emitted at the weak AA'^ ver- 
tex is absorbed by the A^ A^ pair at the strong one. While 
mesons other than the pion would be forbidden for the 
decay of the A particle in free space, there is no restric- 
tion for the off-shell exchange of massive bosons. In the 
considered energy domain, one needs to explicitly con- 
sider the exchange of the ground state of pseudoscalar 
and vector meson octets. Higher energy physics is pa- 
rameterized through explicit cut-offs of « 1 GeV. The 
momentum space transition potential will be therefore 
given by the nonrelativistic limit of the appropriate Feyn- 
man amplitude depicted in Figs, [ija) and[ljb). 

Using the strong and weak Hamiltonians given ex- 
plicitely in Appendix |Xj the OPE potential reads: 
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in the case of K-exchange. 

The short-range one-meson-exchange AA^ interaction 
is supplemented by the inclusion of more massive bosons, 
up to a mass of around 1 GeV, the p, uj and K* mesons. 
For the p-meson, for example, the non relativistic reduc- 
tion of the pertinent Feynman amplitude, computed us- 
ing the vertices of Appendix]^ gives the following tran- 
sition potential: 
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with fi = nip, Fi = g^^p, F2 ' 
operators d, /3 and e, defined by: 
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and where the 



a = Up fif2 : P = Pp T1T2 , and i ^ Ep fiT2 , 

contain the isospin structure in addition to the weak cou- 
pling constants. 

The nonrelativistic potential can be obtained from the 



general expression given in Eq. (2.3) by making the fol- 
lowing replacements: 
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in the case of w-exchange, and 
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((jev ) 


TT 


Pnntt = 13.16 


B^=-7.15 


A^ = 1.05 


1.750 


V 


5nn, = 6.42 


S„=-11.9 


A^=1.80 


1.750 


K 


ffANK = -17.66 


Cj''=-23.70 


C5^=0.76 


1.789 




ffjVEK = 5.38 


L>^-'=^=8.33 


1)^=2.09 




P 


Sr^H, = 2.97 
9nnp ~ 12.52 


Qp=-3.29 
/?p=-6.74 


ep=1.09 


1.232 


U! 


Snn^ = 10.36 
5nn„ = 4.195 


a^=-0.17 
/3„=-7.43 


e^= —1.33 


1.310 


K* 


pLk* =-6.105 
5Ink- = -14.85 


^PC V A 

C^.' =-4.02 
CJ^'^=-19.54 
75j^'^=-5.46 
L>^^'^=6.23 


(7^. =-4.48 
DfJ=0.60 


1.649 



TABLE I: Nijmegen (NSC97f) meson exchange parameters 
used in the present work. The weak couplings are in units of 
Gprn^'^ = 2.21 x 10"^. 



for the exchange of a K*-meson. Note that the K* weak 
vertex has the same structure as the K one, the only 
difference being the parity-conserving contribution which 
has two terms, related to the vector and tensor couplings. 

Due to the lack of enough phase space to produce the 
desired decay vertex, the baryon-baryon-meson couplings 
for mesons heavier than the pion are not available ex- 
perimentally. To fix such couplings one uses SU(3) fla- 
vor (SU(6) spin-flavor) symmetry to relate the unknown 
couplings involving pseudoscalar (vector) mesons to the 
pionic decay vertex. For the strong vertices we use the 
values given by the Nijmegen Soft-Core f [ITj and the 
Jiilich B [T^ models, which also rely on the same sym- 
metries. This choice generates a model dependency in 
our approach, which also propagates to the weak cou- 
plings through the pole model [19] used to evaluate the 
weak PC baryon-baryon-meson constants. In order to be 
consistent, we use the same strong potential models to 
derive the scattering (T-matrix) NN wave functions in 
the final state [20] . 

To regularize the potentials at higher energies we in- 
clude a form factor at each vertex of the OME dia- 
gram. The form of this form factor depends on the 
strong interaction model we are considering. In the case 
of the Jiilich B model we use a monopole form factor, 

^i't) = ( ^^^^2 j 1 at each vertex, while for the Nijmegen 
SC97 models, we use a modified monopole version [2D|, 
= ( A2+f2 ) ■ both cases, the value of the cut-off, 
Ai, depends on the meson exchanged (with mass fii). The 
full set of meson-exchange parameters employed here is 
given in Tables [l] and [iTl 
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Dr/=2.09 
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<7nnp = 3.25 
gl^^ = 19.82 


ap=— 3.60 
/3p=-9.55 


ep=1.09 


1.400 




ffNNtj = 15.85 

SnNi^ = 


a^=-5.85 
/3„=-10.96 


eui= —1.33 


1.500 


K* 


Sank* = — 5.63 

sInk* = -18.34 


C^;- =-3.71 
C^':'^=-26.38 
i3f,':'^=-5.03 
i3f^':'^=12.18 


(7]J;=-4.48 
D^^=0.60 


2.200 



TABLE II: Same as Table |l] but for the Jiilich B model. 




N N N N N N 



OPE OKE 

FIG. 2: Lowest order contribution to the weak KN — >■ A'^A'^ 
diagram. Empty symbols represent weak vertices while solid 
ones represent strong vertices. A circle stands for a contact 
non derivative operator and a square for an insertion of a 
derivative operator. 



III. THE EFFECTIVE FIELD THEORY 
APPROACH 

To a given order in the EFT approach, the weak non- 
leptonic AA^ — > NN interaction is built by adding to the 
TT and K exchange mechanisms a series of local terms with 
increasing dimension (i.e. increasing number of deriva- 
tives) and compatible with chiral symmetry, Lorentz in- 
variance and the applicable discrete symmetries. 

Therefore, the leading order (LO) contribution will 
contain, apart from the OPE and OKE diagrams, contact 
operators with no derivatives acting on the four-baryon 
vertex. The inclusion of the long ranged 7r-exchange 
mechanism is justified by the high value of the momen- 
tum transfer in the weak reaction, \q\ ^ 400 MeV, a 
consequence of the difference between the A and nucleon 
masses in the initial state. The same argument holds for 
the explicit inclusion of the K meson, supported also by 
chiral symmetry. From the diagramatical point of view 
the LO contribution to the potential is given by Fig. [2] 

One may, equivalently, proceed to chirally expand the 
vertices entering the AA^ — >■ NN transition, and use a 
phenomenological approach to account for the strong in- 
teraction between the baryons involved in the process. 
Those vertices are nothing else but combinations of the 



4 



partial wave 



operator 



e Si Pi 



/ :^ 51 ^3 Di 



[ai X q){a2 X q) 



I 



a ■} So So i, <Tia2 1 1 

b ■} So -^'^ Po (cti - <?2)<f, (cti X CT2)g g/Mjv 1 

c:^5'i-^^S'i i,aia2 1 

d :^ Si Pi (ai - a2)q, (cti X (T2)g g/A/jv 

^ ((Ti + a2)g g/A/jv 1 







TABLE III: AiV NN transitions for an initial AiV relative 
wave state. 



that the final two-nucleon state must be antisymmetric, 
the number of structures in the effective potential is re- 
duced to half the original, leaving to only eight indepen- 
dent operators. 

The relation between the LO constants appearing in 
Eq. (3.1) and the ones in the non-antisymmetrized po- 
tential, 



V4P (<f ) = C° 3c + Cq T1T2 



--0 sc<^1^2 + Cl (71(72 T1T2 

is the following (see Ref. (28]): 



five Dirac bilinear covariants; 1, 7^, 7'', 7''7^ and '"'^'a/'" i 
where a'"^ = f [7'',7'^], M the mass of the baryon and q,y 
the transferred momentum. Since the relativistic form 
of these bilinears encodes all the orders in a momentum 
expansion, it is their chiral expansion which will better 
allow the power counting by comparing non relativistic 
terms of size 1, p/M, etc. In order to avoid formal incon- 
sistencies from the chiral point of view, we rely directly 
on the terms which enter at each order given the sym- 
metries fulfilled by the weak jAS"! — 1 transition. All 
these possible transitions are shown in Table III for an 
initial S*— wave A — N state, where, the model indepen- 
dent leading order operators in momentum space respon- 
sible for the transitions are listed (we are assuming that 
Ipi — P2 I is small enough to disregard higher powers of 
the derivative operators pi — P2)- Organizing all these 
contributions in increasing size operators, we obtain the 
most general Lorentz invariant potential, with no deriva- 
tives in the fields, for the four-fcrmion (4P) interaction 
in momentum space up to 0{q^ /M"^) order (in units of 
Gf = 1.166 X 10"" MeV-2): 
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From the former derivation, it is clear that the form of 
the contact terms is model independent. The LEC's rep- 
resent the short distance contributions and their size de- 
pends on how the theory is formulated, and more specif- 
ically upon the chiral order we are working. The low 
energy parameters which size the relative contribution of 
the contact 4-fermion operators are fitted to the known 
weak decay observables discussed in section [HI 



IV. RELATIONS BETWEEN THE OME 
POTENTIALS AND THE EFT 

To relate the meson-exchange constants to the LECs 
in the effective AA'" — ^ A'A^ potential, we perform a low- 
momentum expansion of the various (regularized) meson- 
exchange potentials other than the pion and the kaon, 
since these two are explicitely included in both, the OME 
and the EFT approaches. This procedure leads to a series 
of contact terms organized by their increasing dimension, 
i.e. with increasing powers of momenta, an appropriate 
form to compare with the EFT potential. Therefore, one 
can write these terms up to 0{q'^ /IvP) order (in units of 
Gf = 1.166 X 10-" MeV-2) as : 



where M is the nucleon mass, M — [M + A/a)/2, 
M = (3M Ma)/4 (with Ma the A mass) and Gf 
is the ]th low energy coefficient at \th order. To de- 
rive the previous expression, we have used the relation 
(cti xq){a2 xq) = (cti (72)(f ^-((7i (f)((T2 <f) . Notice that, 
in principle, one could write, at next-to-next-to leading 
order, NNLO, another set of eight operators containing 
the isospin structure fi ■ T2. However, once one imposes 
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We have chosen to show the exphcit expressions of the 
LECs in terms of meson- exchange parameters in the Ap- 
pendix [B] Here we only quote the relations at LO. In 
order to compare these expressions with the 4P potential 
of Eg. (3.1[ ) we need to use the same base of operators. 
Eq.(3.2) allows us to obtain the LO coefficients in the 1, 
a I ■ a 2 base, 
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In Table [rVl we show the results for the LECs obtained 
within both formalisms. On the one hand, we quote 
the values for the coefficients obtained from Eqs. (4.2) 



and (4.31 (left column, under the label OME expansion) 



The numerical values for the constants in front of the 
spin-isospin operators have been obtained for each strong 
interaction model, and Eq.(3.2| has been used to write 
the LECs in the antisymmetric base of operators. On 
the other hand, we show the values obtained from a fit of 
our EFT to reproduce the experimental data described 
in section [TT| (right column, under the label LO calcula- 
tion). We note that it is enough to consider the LO EFT 
(i.e. just two constants) to obtain a reasonable fit to the 
data. Notice that the values derived from the OME ap- 
proach do not arise from any fit to the observables but 
from symmetry considerations together with studies of 
the strong baryon-baryon interaction. Their errors are 
estimated considering an uncertainity in the couplings of 
±30%. 

The fits give two minima for each one of the strong 
interaction models. Note that the two models differ not 
only on the kaon exchange contribution (coupling con- 
stants and cut-offs), but also on the final NN wave func- 
tions. The corresponding total for a fit to 11 observ- 
ables is also given in the table. In Fig. [3] we show the 
values for the observables used in the present fit together 
with their respective fitted values, while Fig. |4] shows the 
contribution of each point to the x^- 
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FIG. 3: Hypernuclear decay observables (total and partial 
decay rates and asymmetry for ^He, ^jB and 12C), including 
their error bars and their fitted values. The total decay rates 
are in units of the A decay rate in free space (Fa ~ 3.8 x 
10^s~^). All the quantities are adimensional. 



The results in Table pV| show two important features. 
First, the LECs derived from the two OME models 
considered, Jiilich and Nijmegen, are compatible albeit 
mostly due to the large theoretical uncertainties. The 
OME prediction for is in both cases compatible with 
zero. Secondly, the comparison between the OME ex- 
tracted LECs values and the LO PC fitted ones shows 
only partial agreement. The largest disagreement is seen 
in Cq in all cases. In the next section we will discuss how 
this disagreement can be reduced with the inclussion of 
a scalar exchange in the OME formalism. 

Note that the results for the LECs presented here are 
different from the ones given in Ref. This compar- 
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ison has to be made with the results obtained with the 
Nijmegen NSC97f strong interaction model, which is the 
only one used in [5]. Apart from small (kinematical) 
changes in the final NN wave functions, and in the reg- 
ularization of the OKE mechanism, the main difference 
between both calculations resides in the experimental val- 
ues used to perform the fit. We have updated our data 
set in order to include the recent rates extracted from 
the measure in coincidence of the two nucleons in the 
final state. Moreover, values of the n/p ratio close to 
one have been disregarded, following the last experimen- 
tal and theoretical analysis, and more accurate data with 
smaller error bars have been included. 



FIG. 4: Contribution of each experimental point included in 
the fit to the total for the four different fits discussed in 
the text. 
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OME expansion 


LO PC calculation 


OME expansion 


LO PC calculation 




1.07 ±0.88 


(-0.92 ±0.31) 


(4.01 ±0.23) 


-1.7± 2.6 


(4.03 ±0.50) 


(0.89 ±0.58) 




0.02 ±0.36 


(-2.41 ± 0.11) 


(0.02 ±0.33) 


0.12 ±0.37 


(-0.30 ±0.28) 


(-1.52 ±0.18) 






3.89 


13.43 




4.26 


4.58 



TABLE IV: Values for the LECs obtained from the two sources: OME expansion and LO (PC) EFT calculation, using the 
Nijmegen and Jiilich strong interaction models. All the quantities are in units of Gf = 1.166 x 10"" MeV~^ 



SCALAR EXCHANGE INTERACTION 



By inspecting Table IV one clearly sees that the largest 
discrepancy affects the Cq coefficient. This could be an 
indication of the relevance of a scalar exchange (cr) which 
is not explicitly included in the meson exchange formal- 
ism employed. A sensible way of inferring qualitatively 
the physical properties of such scalar would be to add 
it to the meson exchange description. The one scalar- 
exchange (OSE) contribution can be obtained from the 
following weak and strong vertices [4] : 



= iGpml^^ (A, + S<,75) r (?) ,(5.1) 



/W 



where A„ and parametrize the parity conserving and 
parity violating weak amplitudes. In the non-relativistic 
approximation, the corresponding potential reads, 
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We can now try to establish the values of the weak 
couplings A„ and B(j by direct comparison to the results 
of the fits. We can obtain information about A„ using 
the numbers obtained in our LO (parity conserving) fit. 
Insight on B^ would require a NLO fit, which, as we 
already mentioned, is not needed to get a reasonable fit 
to our observables. 

The OSE gives contribution, in particular, to Cq, 
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Since Cg is not modified by the inclusion of the a, the 
minima that may be improved via this mechanism are the 
ones in which this coefficient is already in agreement with 
the one obtained from the OME expansion. Focusing on 
these minima (the ones with = 13.43 and = 4.26), 
we can extract the value of Aa- needed to make the two 
formalisms agree (at LO) within each strong interaction 
model. Using — 550 MeV and gNNa — 8.8 [22] we 
get values for Acr in the range 3.3 — ?> 7.3 for the Nijmegen 
minimum and in the range 4.8 — > 16 for the Jiilich one. 

The shaded blue band in Fig. [S] ^ shows the value 



of Cq given by Eq. (|5.3|) as a function of A^-, when 



the Nijmegen (Jiilich) strong interaction model is used. 
Note that the error band in Cq is given by the prop- 
agation of the uncertainties in the baryon-baryon-meson 
coupling constants, taken to be of the order of 30%. In 
the same plot we represent the corresponding fitted value 
in the EFT approach (solid orange band) . The range for 
Acr quoted before corresponds to the intersection of both 
bands in the plot, i.e, the values for Ag- that make com- 
patible the OME and EFT formalisms. 



4.6 



On =4.01 ± 0.23 



4.2 



4.0 



3.8 



3.6 



3.4 




FIG. 5: Comparison between Cq and Cq for the Nijmegen 
minimum. The shaded blue a rea represents the dependence 



of Co on A„ given by Eq. (5.3 1, while the fitted EFT 



value is respresented by the solid orange area. See text for 
details. 
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FIG. 6: Same as Fig. [5]but for the Jiilich minimum. 



with a direct-quark transition, uses the phenomenolog- 
ical approach of Block and Dalitz |5] to write the non- 
mesonic decay rates in term s of the squares of the am 
plitudes given in Table 



III 



for the s-shell \iie, 



^He and 



hypernuclei. This factorization in terms of two-body 
amplitudes is possible when effective (spin-independent) 
correlations are used to account for the strong interaction 
among baryons, where no mixing between the different 
partial waves is possible. The strong interaction model 
used in this work is NSC97f. This approach leads to a 
quadratic equation to determine the couplings, resulting 
in two values for A^, 3.9 and —1.0 (note that the first 
of these two values is compatible with the range we are 
quoting for this constant when the same strong interac- 
tions model is used). Another approach was followed in 
Ref. ^ , where the exchanges of all the mesons belonging 
to the pseudoscalar and vector mesons octets are consid- 
ered in the weak transition in addition to the a meson, 
while again, effective (spin independent) correlations are 
used in the strong sector. Fixing the value of the strong 
NNa coupling to be the same as the irNN one, a range of 
variation for the a mass and cut-off leads to different val- 
ues for the weak couplings, once a fit to the nonmesonic 
decay rate and the neutron-to-proton ratio for %ile is 
performed. Even though the inclusion of the a exchange 
mechanism does modify their prediction for the intrinsic 
asymmetry, their results are insensitive to the particular 
values of the A^ and B„ couplings, and a simultaneous 
reproduction of all the data is not achieved. 



VI. CONCLUSIONS AND SUMMARY 



Other works have fitted this same parameter using dif- 
ferent approaches. For instance, Ref. |3], which incor- 
porates the OPE, OKE and OSE mechanisms together 



We have derived the relations between the low energy 
coefficients appearing in the EFT description of the two- 
body AA^ — ^ A^A^ transition driving the decay of hyper- 
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nuclei and the parameters appearing in the widely used 
meson-exchange model. This has been achieved by com- 
paring the momentum space expansion of the OME po- 
tentials to the different orders in the EFT formalism. 

In both approaches, the onc-pion- and one-kaon- 
exchange mechanisms are explicitly included to account 
for the long and intermediate ranges of the interaction. 
The higher mass contributions (77, p, lo and K*) in the 
OME model are parametrized as contact four-point in- 
teractions in the EFT approach. With this procedure we 
obtain relations for the LECs in terms of the masses, cou- 
plings and cut-offs characteristic of the OME formalism. 
The numerical values for the LO EFT LECs have been 
obtained by fitting the available experimental data for 
hypernuclear decay observables. In the OME case, how- 
ever, the LECs have been written in terms of the masses, 
couplings and cut-offs, taken from their experimental val- 
ues, symmetry constraints or strong interaction models. 

The considered experimental database of hypernuclear 
decay observables can be described with good accuracy 
within a LO EFT supplemented by tt and K meson ex- 
changes. This implies that further experimental efforts 
will be needed to constrain the higher order terms in the 
EFT of hypernuclear decay. 

Finally, we have analyzed the contribution of a scalar 
exchange in OME models, estimating the size of the 
corresponding parity conserving amplitude, needed to 
achieve a better agreement to the available experimen- 
tal data. 
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Appendix A: Meson-exchange potentials 

The weak and strong vertices entering the one-pion- 
exchange (OPE) amplitude are: 

Uj^^ = iGprnl-^^iA^ + B^^^)f (?) , 

^NN^ = i.9NN7r''/'N75'?0''l/'N , (Al) 

where Gprn^ = 2.21 x 10~^ is the weak coupling con- 
stant, and and i?7r, empirical constants adjusted to 



the observables of the free A decay, which determine 
the strength of the parity- violating and parity-conserving 
amplitudes, respectively. The nucleon, lambda and pion 
fields are given by t/'n, -0^ f^nd (/>'^, respectively, while 
the isospin spurion (?) is included to enforce the empiri- 
cal AT =1/2 rule observed in the decay of a free A. The 
Bjorken and Drell convention for the definition of 75 |24j 
is taken. 

For the exchange of the pseudoscalar 77 and K mesons, 
the strong and weak vertices are (weak constants are 
given in units of Gprn^) : 

= iV^N (A + B,75)<^''V'A (?) , 

nZ. = i [i^^ii) {Cr + C^^^l,) (A2) 
+ ^N^N (i?r+^r75) (0")^ (?)] , 

where the weak coupling constants cannot be taken di- 
rectly from experiment. 

The weak ANp, ANw, NNJf* and strong NNp, NNw, 
ANK* vertices are given by [27] : 

nZ.p = («p7'' (A3) 

-/3pi^+£p7^75)rp,0A (?) , 
^Lp = V^N(5Lp7'^ + if^^^''g.)rp^VN , (A4) 

nZ. = (c^^r (A6) 

-/3^i^+£^7^75)0;iV'A(?) , 

nZ.^' = (C^?"^n(?)('/'p*)^7''V'n 
+ i5^?'-^N7''^N(</>f )^ (?) 

+ Dl':--iJ^{~i)^Mr;)' (?) 

+ C-V^N (?) (O^ 7''75^N 

+ D-j^^ri5Mr;)^ (?) ) . (as) 
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Appendix B: LECs in terms of meson-exchange 
parameters 

The expressions for the LECs in terms of the meson 
exchange parameters are the following: 



"-^o sc 



^0 vec — 



91 



.2 \ 2 

NK* ^ K* 



+ 



+ 



•-^0 sc 
pi 

•-^0 vec 

•-"1 sc 
pO 

^1 vec 

pi 

^1 sc 

pi 

^1 vec 



, 
, 
, 
0, 



2M 



= 



(Bl) 



p2 
*-^l . 

p2 



pO 



pO 

'-^2 vec 



^2 sc 



pi 

•-^2 t;ec 



2 sc 



2 vec 



2M 



+ 



2M 
4MM 
4MM 

2 



CI':' 



2m^.' 



I j-\PC,v I '-^Jir* I j~)PC,T \ 9ank' 



^PC,T 



+ 



(Q:^ + /3a;) (5nn.. + S-NN^) 



2mK." 



4MM 

2 



4MM 



= -2m^" 



2m^.2 



m, 



■2m^^ 



(A2 



+ 



m. 



4A4 



(B2) 



2tok- A2 



+ 



gln.oip (A^ 
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